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ABSTRACT 

PURPOSE- To prevent lowering of a drain breakdown voltage, to increase a 
resistance of a diffusion region and to prevent contact defective by 
providing a film thickness of a channel region of a semiconductor layer 
with specific relation with impurity concentration, dielectric constant, 
Fermi energy and basic charge of electron of the channel region. 
CONSTITUTION: A source/drain 5 is selfmatchingly formed toann-type 
impurity concentration, of 5X10(sup 20)cm(sup -3) and a diffusion layer 
depth of about 0.15.mu.m using a gate electrode 8 as a mask. A thickness 
T(sub 1) of an Si layer 3 at a groove bottom part is 700 angstroms, for 
example and this is thinner than a thickness which realizes complete 
depletion of a bottom part region of a groove which becomes a part of the 
channel region in an operation state of an element. That is, it satisfies 
conditions of T<=(2.epsilon..phi.F/qNsub))(sup 1/2). Here, Nsub shows an 
impurity concentration (cm(sup -3)), .epsilon. shows dielectric constant, 
.phi.F shows Fermi energy (eV) and q shows a basic charge (coulomb) of 
electron of a silicon layer. Problems are thereby solved and performance 
and reliability are improved. 
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RS. =i>^^ btf;-;va&coso I)K*^'J0^enTv 
©«CDS»BE»rt^f£K&*BflSa<;&*. -DtD. so 
IB*C9»BHbfc#3MOS Y7>V7.9V>teh*^9t\Z 
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^i? h^F&S:|»ll:Tl.Ct^T€r, S O I )gCD5»l|g<bt 



f R om 001 _5714342916=RIPLO 7081-462702408= 



/05-01-08-18: 49/00 1 - o 2 6» & * e 0 0 & 1 ^3 , P 2e 



( 3 ) 

3 

#5MOS h 5 >zsx?<omi3 &+ft\zi\tii?z\t (ox- 
's 2, ¥&#gs * «&-r * c t c s. * . 

[0 0 11] 

[0012] m**nmt* wm±\z&f&$ntt*m 

^wmm®.& (v-7. • Fu-r>fg«) t, c©&» 
tsmzm^tift^Y *»mm±izy- y-msmzfrhx 

SE?g2*J9#S©^*E<te«&£Ns ub (cm"') . ft 
«4M£e, 7xMX^M-S:i|i r (eV) , S^© 

T£ [2 e <f>, / (qNsub) ] 

[0 0 13] ME¥W«i**IHI»e*r*J:3te 

[00 14] y-*- H UO»RJIflC«&tte 

£«±©*6**BI<i:©fffl©¥iS#Ji ©- 
»l;:£ag»£3&l7*4^l;:Lfcfc©T<&*. 

[0 0 15] 

[ftUB] (1) *5!WlrJ:ntf. »SSOI MOSFE 
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S5xi o"cm-', KE1ft«ffi$0. l5MmgS(ry 
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ET{trt:^Ufcli'&©^0lIT. 01OA-A' »r®«C 
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10 0 2 5] *rH6K«rJ:5lv. SiS«l±K« 

*«B*4oooA«M>sio, « 2 ^*.^25 .0 

H3 0 0 0ASS< ^*E«5»S1X10 "cm 10 
p- US Ii3pt**f*. 

[0 0 2 6] ZOBftSOlB*****"**** 1 ^ 
<DS i«Rl«U«MUi2*^UT»0dto*. * 

SSlMOXfc 
[0 0 2 7] B**lf-A«fCJ:0S iO, «2±0* 

«i. 4M>*B*B^-ObAV». X. SiO, B2©BJP 

[0 0 2 8] *fcH6K*TJ:3fcn*+**HMOS 
FETSff5«*CO*n- S©tC«B4 nSBS-tf'J 
> (p 1 ) ^©aXSlOOKev. 4X10"c 
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o, «i2*B*ufc«. 7*-;i'FEewitHfcm 
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ffl^T»B-(b-r -5 £ t C ± 0 * 'J S i y- 8 <DS 
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7^ ? il i£(ifc£U BUS***. B*.tfBBMfcK 
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[0 0 3 7] 1 l tw^-f J: 5 1*> ^®tcBW*fe» 

Bl 9tlTCVD-S i O, /BPSGl*'6 0 0n 
mSS^BKb. 8 6 0T:, 6 0 »8S©B P S G *)\, V 
XBfttfftV^BftTOflSbfc*. HU-f>. 

y-hSB'vo^^^^ h*-;v2 o*B«*. BA«a 
lB*4BKBabT*h'JVy?7-fttBfcR I Eft 
££QA lB*^^-->f bTSBBHl OS^BET 
*. £«i5KUT«*0«M«C«MOSFET 
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[0038) *k LTn*>niz.-0mm\z&z>m : ?t®.* 
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[0 0 3 9] *fc2fi:^O^JfiffilO«jg«. ^V^-Jl/S 

i mconmt\z*>ft-frt>z>-r, y— x • h k io 

[0 0 4 0] ifc*56^oHSS0UC3«ljt«. y-X • H 
d^cDS^roftt/Wf^^W^-^tiy-X • HM> 

[0 0 4 1] ^fc*f8KOHSS0!IW»jfi«. ****S 
[0 0 4 2] *fc*^5^CD|IBSfacD«iifi H l"f >ifi& 

ttnfcy-x^«<aTic*ffi#7!><^£D. ^ir*;nci* 

C3R^»«t«6i&lie7*S i O' J8 2lCteLfc^J:5K: 

u cneta*-;!' (n- ^v^jk^*^) . 
\st>yuy (p- ^*>*;kz>«^) roas^igs^-r 

[0 0 4 3] HI 2~02 2«. *3^<Z>ft&©3ttS03£ 
Si^-r*fc«60D»rffiBIT*0, BJltDA-A' WrBBIC 
*f£L*:0i5T&S. 40 

[0 0 4 4] £1*01 2K#&WC«fc£Sg2<D^Ji£0!l£ 
^T. 01TI1 y-7. • Fl/'f ^tttfUfeWSLD 
D (Lightly Doped D a i n) flliiSrfc 
•PiplCiRH-StlT^fc**. 01 2<Z>«fc?t;:, Vxbfc* 
GDD (Graded Diffused Drai 
n) mTStUZZ^lZLThZ^. y-X- 
h* W >^©**&*S3&A<Z>(& (0 6<DX&) KrT 
B4nf;m<n' 1SMBS n<hmft\Z&f$.tzmz 
xfg&&jg-fntf&u„ 

[oo 4 5] co^^ic-r-st. atn' &mm&mi& 50 
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•faili CMOS U^X hXtSS:^ 
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05 «t 5 KjHJMMO S F E TO«-a-(C«CO«it S^lCfe 

(DffiHteO^IKSO I MOSFETl;<5^THl/-f> 

[0 0 4 7] ©y— x • Hi"r>9S4}agi-^zi>^^ 

[0 0 4 8] <3>y— X • 
Tift®.? -V *JU3&*CD*g;a££Hn£. 

[0 0 4 9] ®»HS ift^H^rptSOI M 
OS FETODHfiiS i ^-fr^eofiESc. KSfftfr^J 

[0 0 5 0] ^tC2ji:»WlCJ:«m4Cr>^lififi»l«:01 4 S: 

y- hm®8 a**y-z • fi^t >wt::®otbbT 

•6. CCDiptC-r^^tlCioT. y-h«lffi8«»:y- 

[0051] 01 5iiiS4©^js^jcDa:^0»jTy-he 

[0052] 014, 01 5THV— X • HH 
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d Drain) iMfflUTt.^. 
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sfflviTiawra. BionifSffiiT«v^i3>ahu>^ 
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[0 0 5 4] X, &S<D&mm<D&&mtLT&l 7\Z 
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[0 0 5 5] #lC#&l?8K.fc*S&6CD^;8£0iJ£01 8$ 

thtt**o. m<D^commo>^^^)mmtv t 

JBTfe-SPEBCO PS 2 5^0±8B»-»*fc«>V-7. • 
>*>6><922.Bro#tfO#« ; ££W'K<^. CCD 

*jH®MOSFETt:< c,'<x-k ! gt2MSh&-h*'&Z 

[0 0 5 6] H»C0 1 9 IC#3S?1C9!8 7 <3^R5{aJ£*r? 

^Sk->0 3 >S 2 6 *»j*UT«»WfcttfcU**lfc 
v _ x . HU-f>3>^^ h£P8Pl<TV>*>. cco.t-5 
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ZfttbOn' *1&to'(*>&.AlZ&K>&.Ktin' ttttB 
[0 0 5 7] EIC0 2 0 K#fB93«>» 8 OftJSMfcac 
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->U3>12 8£F-tf>:?bT, y-X4'W>t 
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[0 0 5 9] 21. El 2 2 (C*SS^co» 9 Ktf« 

i oommmzin?. 021, 02 2tttn-ent8(o 
-ha®3 ojbjsu ^coy-^ms3 o*tms&3 1 

(02 1) ty— X • FW>On &1SWB3 2 

10 (02 2) T»*. 02 2C0 6«Jfe»IST**. 

[0 0 6 0] E*>t>OftG*m&SO I MOSFET 

'J v HriJQ*-. 02 1 {^Ufc^9©^Jfi{»Jtt 

[0 0 6 1] &IC0 2 3 K#S5i£c93li icd^JSW*^ 
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tCttpSS i S3 4 p£JgfiELTM5>. 
[0 0 6 2] C«pii3 4*<V-7- HK>fflttf 

-)Vfffr*)V>mm\ZlttiZ££tt< PSSII34P 

abT»W^Tt-5fe«). te8H4cDBUMOSFET*< 
30 S>BtMO S FETTfc^iTf SfcCOSS, HfiSte 
jfcffidSTftSO, PUS 1 13 4 pCO»SESr3>ha- 

[0 0 6 3] 0 2 4—0 2 5«0 2 3 OfB 1 1 CDl^JfiW 

n*$tt*pi!»3 4 p©{fi:are»S'*-r0TS>o, 02 

3<D«tCpl{B3 4 p^»JK^-^*^«l« (1SS IB 
3 3) co^S8*T«.-5fecD(i:S75:0, 02 4<D«t5ICp 

mms 4 p^*ig^^^)i'ffi««t»3i«nT^-5)«iji, 0 

2 5CO«tpS!S3 4p|»St5 1 ^^^«aJ«3 3 (D<f »CA 

40 

[0 0 6 4] JgtC02 6(C*»^»mi 1 <D^J6«aj£DX 
jefcl&iS-r. 023-@25TltlfS 113 3 ICCD815 
£MT4Cti:J:-3Till i SMOS FETtV-7, 

• HW><fi«TOpISiI3 4p$mLfc^ C 

[0 0 6 5] srstiaco i $?s 113 3 (hsjit) 

J«U y-h*fe&Jft6«r^bTy-haffi8$»fi!tLft: 
n" I4n. pii3 4 pS^BKTS. 31 W 
50 B£ft«y-x- (V£!KttJt*> 
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stttifc cmos^ >rt-*mi6(Dnmt3. £ft&m~?m 

SittWfiViMO S F E T C t*<tb**. 
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[0 2] *XH©£lOB£tt©A-A' 

[0 3] ^^©jglWUffifl^B-B' 0T&&. 

[04] *58B©»l©^B©BJ§HH£w-rBBBT 

[0 5] *»B©iiB0j©«iS:*te£3iw-r*x8«B 30 
[0 7] ^»no«ttMoatjtt^«K«-rsxa»riir 

0T&-5. 

[0 8] *«^©*iS^O«ig^fe€rK^r^Iil»r® 
[0 9] *£B©£»M©a&£&£K9rr«X8ffB 

[01 o] *»w©*»«io«jfi^«c*ii4wr*xa»r 40 

[011] *»WO^tfiW©8Jfi^fe*»Wt-*Xg»r 
EBTS-S. 

[012] *R«0?tltfl4>BjB2r&eKHr«xaRfr 
B0-C&*. 

[013] #«B©B3©£««&8tt^&fc»&©»rB 
BT&5. 

[014] *3SK©m4©flBB*»i!rrSfc©©»T® 
0T2&*. 

[01 5] *ftW<om4 0)<O$mm<D$EJ&m>5:WlWr2> 50 
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I0TS5. 
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EB"C**. 
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E0TS>£. 
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B0T**. 
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gBrEBT**. 
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TSKBBTfc*. 

[0 3 3] *£B®£i 3 ©S&6§WS:189iT*;t«e>©« 

[0 3 4] *&iPJ©3gl 40»j*|»W4tftOi 
10Tft5. 

[0 3 5] *«91©BMM£«giT*fc«>©X8*rEB 
[0 3 6] *»«<D$lttM«K9ir«feae>OX8WrBB 
[03 7] *«^©S^Sfi««l*K^T4fc*©I8BB0 
[0 3 8] *ftB©£BMeKB-r*fc&©*MlBT& 
[0 3 9] 4EBnoHlfiB«K9!r«^a(>0!)flKBTft 
[04 0) fE*©majA£KHT«fc&©IIMi;HT& 
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